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Energy consumed by equipment and appliances is a
major source of greenhouse gas emissions attributable

to the industrial, commercial and residential sectors in
every developed nation. Codes and standards programs,
using mandatory regulations to improve energy efficiency,
are amongst the most effective and widely used measures

employed to reduce these emissions.

The National Appliance and Equipment Energy

Efficiency Program provides an important stimulus for
suppliers to develop and consumers to demand more
efficient products. In 1998, all Australian governments
agreed to "enhance and extend" this program in the
National Greenhouse Strategy. In 1999, the Australian
and New Zealand Minerals and Energy Council, the
ministerial council responsible for energy efficiency issues,
agreed to a range of measures and procedures that aim
to meet these goals. The agreed proposals were published
as the future direction for the program in a three-year work
plan, available on the Australian Greenhouse Office’s

website: www.greenhouse.gov.au

A key element of any public sector program is

measuring and evaluating its progress, to demonstrate

its effectiveness to stakeholders and the wider community.
Greenhouse gas emission projections play a critical role in
this public process and in determining Australia’s progress
toward meeting the internationally agreed objectives of the
United Nation’s Framework Convention on Climate Change
and the Kyoto Protocol. For domestic programs like this,
projections are an important tool to monitor and review

Australia’s domestic response position.



George Wilkenfeld and Associates were commissioned

to undertake a projection study of the enhanced

national codes and standards program in late 1999.

This projection focuses on the mandatory elements

of the national program and, for the purposes of
modelling, assumes the regulatory proposals identified
in the work plan will be accepted by ANZMEC after
an appropriate regulatory impact study. The projection
does not include complete estimates for the voluntary
parts of the program because, while within the
framework of this national program, projecting the
impact of such measures carries levels of uncertainty
well beyond the regulatory measures. The Australian
Greenhouse Office will explore other methods of
"measuring" the voluntary aspects of the

national program.

Responsibility for introducing energy efficiency
regulatory measures lies with individual State and
Territory Governments. Because effective regulation
needs to be nationally coordinated to achieve
consistent requirements imposed on industry,
ANZMEC works to ensure nationally consistent
regulations in every jurisdiction. The Australian
Greenhouse Office, the lead federal government
agency on climate change issues, is pleased to assist
by commissioning this projection study and publishing
the results. This projection for broadening scope of
the national program does not diminish governments’
commitment to only supporting legislative intervention

on energy efficiency programs:

m  where the community benefit outweighs

the regulatory costs; and

m  where the objective can only be achieved

by regulatory means.

The publication of this projection marks an
exciting milestone for the program; the end of its
focus on domestic appliances and the beginning
of its expansion into commercial and industrial
equipment. By 2015, the substantially improved
program for appliances will then constitute less

than half the annual savings of the total program.

Some commentators find the subject of improving
product energy efficiency mundane and the subject is
often unreported. | think this projection demonstrates
the potential of this often unsung program (delivering
substantial greenhouse savings within a "no regrets"
framework) and allows me to identify it as one of

the Australia’s most effective domestic greenhouse

response measures.

Gwen Andrews

Chief Executive
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Executive summary

This study presents an overview of the likely impacts
of the National Appliance and Equipment Energy
Efficiency Program (NAEEEP) on national greenhouse

gas emissions in the period 2000 to 2015.

The NAEEEP comprises both mandatory and voluntary
energy efficiency programs. This study covers only
those programs which are generally implemented on
a mandatory basis: energy labelling and minimum
energy performance standards (MEPS). It reviews the
likely impacts of labelling and MEPS for a wide range
of household, commercial and industrial appliances
and equipment. Some of these measures have been
implemented, some are at advanced stages of
development with target implementation dates,

and some are still being developed.

The combined projected greenhouse gas impacts

of all programs covered in this study is illustrated in the
following diagram. It is estimated that the NAEEEP will
reduce greenhouse gas emissions by a total of 81
million tonnes carbon dioxide equivalent (Mt CO»-e)
over the period 2000-2015. Household appliances
are projected to contribute nearly 44% of the savings,
lighting over 19%, commercial refrigeration over 14%,

air conditioners 11%, and motors nearly 7%.

Combined projected impacts of programs covered in this report

The average impact during the Kyoto Protocol
Commitment period 2008 to 2012 is estimated

to be about 7.2 Mt CO2-e per annum reduction below
business-as-usual. By 2015 the impact is projected

to reach 10.9 Mt CO2-e per annum.

The costs of these emissions reductions are calculated
to be negative — ie the value to energy users of the
electricity they will save is likely to significantly exceed
any additional costs from purchasing more efficient
products. For the programs that have been modelled
in detail, the cost of emissions reductions is estimated
at about — A$31 per tonne COz-e (net present value

at 10% discount rate).

The programs to be implemented after the Prime
Minister’'s statement of November 1997, Safeguarding
the Future: Australia’s Response to Climate Change,
account for about 83% of the total projected
greenhouse reductions, indicating that the great

majority of the NAEEEP’s potential is still to be realised.
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1 Background

This study presents an overview of the likely impacts

of National Appliance and Equipment Energy Efficiency
Program (NAEEEP) on national greenhouse gas
emissions in the period 2000 to 2015, and the
estimated costs of the emission reductions for the

part of the savings that have been modelled in detail
(about half the total estimate). It combines the
projected impacts of the major elements of the
NAEEEP on electricity consumption. Impacts on

other energy forms are not covered.

The NAEEEP comprises both mandatory and voluntary
energy efficiency programs. This study covers only those
programs which are generally implemented on a
mandatory basis: comparative energy labelling — such
as the "star" rating label for appliances — and minimum
energy performance standards (MEPS). Experience in
Australia has been that compliance with mandatory
programs is high, so the energy impacts

can be modelled with reasonable confidence.

Examples of voluntary programs include the "Energy
Star" endorsement label for office equipment. Because
not all products carry the label, buyer exposure to it is
erratic, and the overall impact depends very much on
the resources that industry and government bring to
bear. While the energy savings can be worthwhile,
they are less certain than for mandatory programs,

and so have been omitted from the present study.

1.1 Methodology

The study draws on previous modelling where
possible. Modelled impacts have been adjusted

to revised target dates for program implementation
and to common discount rates, energy prices and
greenhouse gas intensity values for electricity delivered.
This has been done by re-running the original models
(where these are in GWA's possession) or by

extrapolating from published reports.

For some products the NAEEEP has nominated target
dates for the implementation of minimum energy
performance standards (MEPS), but no detailed
modelling has yet been carried out so the level and
energy impact can only be estimated at this stage.

Where a second, more stringent round of MEPS is

envisaged (eg for refrigerators and freezers in 2004)
the modelling carried out for the first round gives some
indication of the profile of the likely impact. However,
where no detailed studies have been carried out (eg
evaporative coolers), the estimates should be treated

with caution.

1.2 Programs covered

The AGO directed that the equipment types and
programs listed in Table 1 be covered in this study,

and grouped the programs into three categories:

1. Activities initiated before the Prime Minister’s
statement of November 1997, Safeguarding the
Future: Australia's Response to Climate Change.
This includes national harmonisation of household
appliance energy labelling, and the implementation
of MEPS for refrigerators, freezers and electric
storage water heaters, which was endorsed
by ANZMEC Ministers in 1995;

2. Activities indicated in the Prime Minister’s
statement, and for which firm target
commencement dates have been announced.
This includes MEPS and information programs
for electric motors and packaged air conditioners,
MEPS for fluorescent lamp ballasts and the
introduction of a revised energy label for

household appliances; and

3. Activities in the current National Appliance
and Equipment Energy Efficiency Committee
(NAEEEC) work program.

The three categories combined cover most of the
activities given a "high" or a "medium" priority by
NAEEEC (1999).



PROJECTED AND COMBINED

TABLE 1 Summary of equipment types and program elements covered

Programs
in original modelling

Start date projected
start date

Revised target
and modelling

Source of data
for this study

IMPACTS FROM AN EXTENDED AND ENHANCED PROGRAM

Modelling approach

Activities initiated before 1. Appliance energy labelling: increase Late 1999 Late 1999 GWA 1999b Original model rerun
Prime Minister's Statement effectiveness via national coordination
2. MEPS for refrigerators, freezers Mid 1996 Came into affect GWA 1993 Original model rerun
and water heaters October 1999
Activities indicated in 3. Appliance energy labelling — Mid 2000 Mid 2000 GWA 1999¢ Original model rerun
PM's statement, with introduction of firm start darts firm start dates
firm start dates 4. Electric motors — Mid 2000 July 2001 Energetics (1997a) Original model rerun
MEPS and information programs
5. Fluorescent lamp ballasts — MEPS July 1999 July 2002 Energetics (1997b) Original model rerun
6. Packaged air conditioners — Mid 1999 March 2001 Unisearch and GWA (1998) Original model rerun
MEPS and information programs
Second tranche of 7. Revision of refrigerator and freezer MEPS, No detailed study yet Late 2004 GWA(1993,1999h) EES (1996) Extrapolation based on model
NAEEEC activities equivalent to US levels outputs: energy impacts only
8. Revision of electric motor MEPS, No detailed study yet July 2005 Energetics (1997a) Extrapolation based on model
equivalent to "High Efficiency" levels output: energy, costs, benefits
9. Revision of packaged air conditioner standards, | No detailed study yet March 2005 Unisearch and GWA (1998) Original model rerun:
to COP of about 2.75 (close to US levels) energy, costs and benefits
10. Electric water heaters program No detailed study yet January 2006 GWA(1993,1999b) Extrapolation based on model
outputs: energy impacts only
11. Commercial refrigeration program. No detailed study yet January 2006 EMET (1999), Estimate: energy impacts only
and data provided by AGO
12.Packaged boilers program No detailed study yet January 2005 Energetics & GWA (1994) Estimate: energy impacts only
13.Packaged air compressors program No detailed study yet January 2005 Energetics & GWA (1994) Estimate: energy impacts only
14. Distribution transformers program No detailed study yet January 2005 Energetics & GWA (1994) Estimate: energy impacts only
15. Minimum efficacy standards for No detailed study yet January 2007 Energetics & GWA (1994), Estimate: energy impacts only
tubular fluorescent lamps EMET (1999)
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2 Product approaches and assumptions

The main approaches and assumptions are

summarised here.

2.1 Household appliances

The projected energy impacts, costs and benefits of
household appliance programs 1, 2 and 3 in Table 1
were taken directly from the modelling carried out for
the Regulatory Impact Statements on uniform State
labelling and MEPS regulations and Trans Tasman
Mutual Recognition Act (TTMRA) exemptions

(GWA 1999a, 1999b, 1999c).

The impact of national coordination was modelled as
the difference between "rapid decay" in the ffectiveness
of labelling — as would have been expected had the
States allowed their regulations to lapse under sunset
provisions and allowed unlabelled products to enter
from New Zealand — and "slow decay". This impact

is graphed as "Coordinated Labelling 1999".

The impact of the 1999 MEPS for refrigerators,
freezers and water heaters is graphed as "Ref &
WH MEPS 1999".

The impact of the introduction of revised labels

(and in the case of dishwashers, revised tests which
correspond better to actual performance in daily use)
compared with the "slow decay" scenario, is graphed
as "Enhanced Labelling 2000".

NAEEEC states that: "for internationally traded
products that contribute significantly to Australia’s
growth in greenhouse gas emissions, consideration will
be given to developing MEPS for Australia that match
best practice levels imposed by our major trading
partners" (NAEEEC 1999).

The most stringent MEPS for refrigerators and freezers
in the world are those in the USA. These are updated
on a 3 to 4 year cycle, with a lead time of 3 years
between announcement and effect. The latest levels
were announced in 1998 and are due to take effect
on 1 July 2001. These are called the US 2001 levels

in the present study.

The US 2001 levels are substantially more stringent
than those which took effect in Australia in 1999.

In fact, the relative leniency of the Australian levels

is due largely to the fact that they were developed on
the assumption that they would take effect in 1996,
not 1999 (GWA 1993). Since average efficiencies

are rising in any case the difference between any given
MEPS level and the BAU average decreases over time.
Hence the later the date of implementation, the less

the actual impact.

A 1996 analysis by Energy Efficient Strategies

(EES 1996) found that if the 2001 US MEPS levels
were implemented in Australia in 2000, the sales-
weighted average energy consumption of refrigerators
and freezers so/d new in that year would be 33% lower
than in the base case, which already took account

of the impact of the Australian 1999 MEPS levels.

Of course, the impact on the entire stock of refrigerators
and freezers would be more gradual, since only about

1/15 of the stock is replaced in each year.

The original modelling (GWA 1993) projected that if
MEPS at the recommended levels were implemented
in 1996 the electricity used by the entire refrigerator
and freezer stock would be 5.4% below BAU by the
10th year (ie 2006). Given the delay in implementation,
the actual impact is now estimated as 1.4% below
BAU in the 10th year (ie 2009) (GWA 1999b).

The EES study projects an impact of about 17.1%
below BAU in the 10th year of introduction of US-level
MEPS. Figure 1 illustrates these impacts. The "US-level"
curve has been used to model the effect of introducing
refrigerator and freezer MEPS levels in 2004 that are
equivalent to the US 2001 levels.
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FIGURE 1 Modelled impact of MEPS introduction on refrigerator,

freezer and water heater stock electricity consumption
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It is possible that by 2004 the US will have announced
still more stringent MEPS levels to take effect in about
2007, which would then be the earliest practical date

for full convergence between Australian and US MEPS.

The impact of the water heaters program proposed to
commence in 2004 (program 10 on Table 1) is more
difficult to estimate. Further MEPS may be an element
of the program. The original MEPS study recommended
heat loss levels of 70% of the values in the then
Australian standard for smaller water heaters, and

55% of the standard values for larger water heaters
(GWA 1993). In the event the MEPS level adopted
were less stringent: 100% of the then heat loss
standard for smaller water heaters and 70% for the
larger. It is estimated that this will return about 40%

of the energy saving potential identified. Therefore it is
reasonable to assume that a new water heaters program
(whether it comprises MEPS or other elements) will
return the same energy reductions as the 1999 MEPS
and still not exhaust the potential for cost-effective

energy savings.

The USA will announce new MEPS levels for water

heaters in 2000, with implementation likely in 2003.

2.2 Electric motors

The costs and benefits of MEPS for 3-phase electric
motors in the range 0.75 to 150 kW were modelled

in Energetics (1997a). Two MEPS levels were analysed:
one which would have excluded about 20% of the
models on the market in 1995, and a more stringent

one which would have excluded about 40%.

The study recommended adoption of the more
stringent level to take effect in mid 2000, by which
time considerably more models would meet MEPS in
any case, because of the BAU trend to greater average
energy efficiency. It also recommended the introduction
of a "High Efficiency Motors" (HEM) endorsement
program, with the HEM efficiency varying with motor
capacity and type (ie number of poles). As the HEM
endorsement would be a voluntary element, its impact

is not estimated here.

At present it is envisaged that the recommended
MEPS level will be implemented in mid 2001, one
year later than recommended. It is also envisaged that
HEM efficiency levels could become MEPS levels in
the next MEPS iteration in mid 2005.
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The impact of the one year delay on the MEPS
implementation and of the MEPS 05 levels was
extrapolated from the outputs of the original model
used in Energetics (1997a), rather than from re-running
the actual model. The projected impacts on the
efficiency levels of motors sold new in 2015

compared with BAU is shown in Table 2.

TABLE 2 Projected energy efficiency
of electric motors sold in 2015

Capacity BAU MEPS 01 MEPS 05
0.75t02.2 79.8% 81.2% 81.9%
30to 75 87.8% 88.7% 89.1%
111037 92.4% 931% 93.5%
45 t0 90 94.7% 95.0% 95.3%
110 to 150 95.5% 95.9% 96.2%
Sales-weighted 85.1% 86.1% 86.7%
Energy-weighted 92.7% 93.3% 93.6%

Although the increments in energy efficiency

may appear small, the very high lifetime energy use

of motors means that even small increases in operating
efficiency lead to large and cost-effective reductions

in energy.

This preliminary analysis probably underestimates the
energy impact of the MEPS 05 level, because the model
allocates sales that would go to sub-MEPS models to
the average efficiency level of the MEPS-complying
models remaining on the market. The database contains
the details of market as it was in 1995, and by 2005
the average efficiency of the models passing any given
MEPS level will most likely be substantially higher, in
which case the same calculations would return a higher
projection of savings. This can only be determined by

further analysis.

The costs and benefits of MEPS 05 have been
estimated using the assumption that the relationships
between efficiency and cost determined in Energetics
(1997b) persist through the new round of MEPS, so
that the average cost of motors rises in proportion to

the further increment in average efficiency.

2.3 Packaged air conditioners

For packaged air conditioners of 7.5 to 65 kW cooling
capacity, Unisearch and GWA (1998) recommended
the MEPS levels in Table 3. The cost-benefit modelling
was done on the assumption that MEPS would take
effect in mid 1999. The present target for

implementation is March 2001.

The original model was rerun to take account of

the time slippage and to model the impact of a
second round of MEPS, to take effect in mid 2005.
The MEPS level selected for modelling was a cooling
energy efficiency ratio (EER) of 2.75 W/W, similar
to the levels already applying in the USA (given the
number of different product classes, it is difficult

to establish a direct equivalence).

TABLE 3 Proposed MEPS levels for
packaged air conditioners

Rated cooling capacity (kW) Minimum cooling EER (W,/W)

Up to 10.0 225
10.0-12.5 2.30
12.6-155 2.35
15.6-18.0 240
18.1-25.0 245
25.1-30.0 2.50
30.1-375 2.55
37.6-45.0 2.60
45.6-65.0 2.65

The MEPS O1 level is projected to reduce the lifetime
energy consumption of all packaged air conditioners
sold in the period 2000-2015 by about 9%. The MEPS
0b level is projected to reduce the energy by a further
5%, bringing it to about 14% below BAU.
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As is the case with motors, this approximation

probably underestimates the energy impact of the
MEPS 05 level, because the model allocates sales that
would go to sub-MEPS models to the average efficiency
level of the MEPS-complying models remaining on the
market. The database contains the details of the market
as it was in 1997, and by 2005 the average efficiency
of the models passing any given MEPS level will most
likely be substantially higher, in which case the same
calculations would return a higher projection of savings.
A more reliable estimate can only be made after
analysing the changes in the market following the

implementation of MEPS O1.

2.4 Fluorescent lamp ballasts

The impacts, costs and benefits of MEPS for
fluorescent lamp ballasts were analysed in Energetics
(1997b). The recommended MEPS level excludes from
the market all standard efficiency, or "code" ballasts,
and establishes the "low-loss" ferro-magnetic type as
the least efficient on the market. The cost and benefits
were calculated on the assumption that MEPS would
take effect in mid 1999. It is currently envisaged that
this MEPS level will take effect in mid 2002, so the
modelling outputs have been adjusted for the 3 year
slippage. No subsequent revision of ballast MEPS

levels is currently envisaged.

The appliance
and equipment
program is one of
Australia’s most
effective domestic
greenhouse
response measures.

2.5 Fluorescent lamp efficacy standards

This assumes that minimum standards for lamp
efficacy (lumens/watt) are introduced in January 2007.
The minimum efficacy levels would be equivalent to
those currently achieved by tri-phosphor lamps, which
have about 15-18% higher efficacy than the common
26mm diameter 1200 mm tube. To translate the
efficacy gain to energy savings, it would be necessary
to have fewer lamps. Replacing an existing mono-
phosphor lamp installation with the same number

of tri-phosphor lamps will give more light for the same
energy. Therefore the energy gains tend to be realised
most readily in new lamp installations, which can be
designed for tri-phosphor lamps. According to EMET
(1999) the rate of increase in commercial lighting
energy demand between 2000 and 2010 is projected
to be nearly 9% per annum: such a high rate of growth
would increase the opportunity to realise the efficacy

gains as energy savings.

Energetics and GWA (1994) found that lamp standards
would lead to worthwhile energy savings in Australia,
but did not recommend their immediate development
due to the need to study the impact on Australian
industry, which did not manufacture tri-phosphor lamps
at the time. The same authors did however recommend
lamp standards for New Zealand (Energetic and GWA
1994b), where all lamps are imported and so impacts

on local manufacture are not an issue.

The estimated energy impacts for Australia are taken
partly from the New Zealand study. It is estimated that
increase in lighting efficacy in the commercial sector
would reach 12% above BAU in the 7th year after the
standards take effect, but that only half of this gain is
translated into energy savings — the rest is taken as
increased standard of lighting. It is also estimated that
about 80% of lamp energy is liberated as heat, which
needs to be removed by the building air conditioning.
This adds to the energy savings from lamp efficacy
standards. Energy savings are projected to reach
nearly 1,675 GWh per annum below BAU by 2015.
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2.6 Commercial refrigeration

The impact estimate for commercial refrigeration draws
on data provided by the AGO and on a baseline study
of greenhouse gas emissions from the commercial
sector (EMET 1999). The latter estimates that electricity
consumption for processes other than building heating,
cooling and lighting totalled 15.7 PJ in 1990 and is
projected to rise to 28.9 PJ in 2010.

Refrigeration is estimated to account for about 80% of
this value. This is supported by analysis of the energy
consumed in various building types: hospitals, food
stores department stores, accommodation, fast food
restaurants, clubs and meeting places and other retail
and wholesale. This leads to a BAU estimate of about
4,700 GWh in 2000 and 6,400 GWh in 2010.

The commercial refrigeration energy efficiency program
envisaged is a combination of MEPS, to take effect in
2006, and measures to accelerate the development
and takeup of technology. MEPS would impact on the
"bottom end" of the market by excluding the least
efficient products, and support for the development of
new products or financial incentives for the purchase of
the more efficient products already on the market would

accelerate availability and takeup at the top of the range.

It is estimated that the MEPS impact alone would be
analogous to the impact of MEPS on the air conditioner
market, and the inclusion of the other elements will
double the effect and bring some of it forward. These
assumptions lead to impact estimates that are generally
consistent with, if slightly lower than, those estimated by
the AGO. Energy reductions are projected to reach
1,640 GWh per annum below BAU by 2015.

The electricity
saved is likely
to exceed any
additional
purchase costs
of more efficient
products.

2.7 Packaged boilers

There is limited information on packaged electric
boilers in Energetics and GWA (1994):

Consideration was given to including small boilers up

to 300,000 BTU/hr (or 90 kW), similar to the standards
in the USA and Canada, but these products are much
more common in the US and Canada than here

because of their use in space heating.

In Australia, space heating in this capacity range

is normally supplied by packaged air conditioners.
There is very little boiler application in Australia for
space heating, and the main uses for boilers of this
type are for domestic hot water in multi-unit and
institutional buildings and for steriliser steam. Even
here there is a trend to hot water units and direct
electric heated sterilisers rather than boilers, so this
market is very small and is becoming restricted to

applications such as dry cleaners.

The energy used by boilers of this type is nominally
estimated as 1,000 GWh per annum, and remaining
constant. It is assumed that MEPS are introduced in
2005, with an impact profile similar to that which
was projected for refrigerators (had MEPS taken effect
in 1996). Energy reductions are projected to reach
54 GWh per annum below BAU by 2015.
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2.8 Packaged air compressors

Energetic and GWA (1994) estimated that

packaged air compressors account for about 12%

of general industrial electricity load (ie excluding
metal production and refining), or about 4,500 GWh
per annum. It is estimated that this increases at a rate

of 1.5% per annum.

There is a range of technology types and

efficiencies on the market, varying from about

0.30 to 0.43 kW/litre/sec (at full load and 700 kPA).
Therefore the conditions exist for a MEPS and/or
labelling program. It is assumed that such a program
takes effect in 2005, with an impact profile similar to
that which was projected for refrigerators (had MEPS
taken effect in 1996). Energy reduction are projected
to reach 324 GWh per annum below BAU by 2015.

2.9 Distribution transformers

Although distribution system transformers (of about

1 MVA) are already about 98.5% efficient, nearly all the
electrical energy used in Australia passes through them,
so even small increments in efficiency can lead to
worthwhile electricity savings. Canada is considering the
introduction of MEPS for such transformers, although no

technical standards have yet been announced.

Some 174,000 GWh of electricity was used in

Australia in 1998/99. Assuming that 150,000 GWh
passed though transformers of the size in question, then
the 1.5% lost through those transformers would have
totalled 2,250 GWh.

Increasing the average efficiency from 98.5% to

98.8% would reduce the loss by one fifth, ie 450 GWh.
It is assumed that this can be achieved following the
implementation of MEPS in 2005, but because of the
relatively low turnover of the stock, energy savings will
only reach 195 GWh per annum below BAU by 2015.

2.10 Evaporative coolers

In the hot, dry climates which favour their operation,
evaporative air conditioners represent a far more
energy-efficient way of cooling than refrigerative air
conditioners. They have sensible cooling energy
efficiency ratios on the range 23-44 W/W, compared
with 1.5-3.8 W/W for refrigerative types (Appliance
Efficiency, Vol 3 1999).

The scope for energy reductions within the evaporative
cooler market is limited by their declining use (at least
in the domestic sector) and relatively low electricity use
per unit. According to EES et al (1999), the number

of evaporative air conditioners in domestic use is
declining and projected to decline further, and annual
consumption is in the range 140 to 220 kWh per
annum, giving a total consumption of only 87 GWh
per year in 1999. The use of evaporative cooling in the
commercial sector is not known, but may be significant.
A nominal value of 10 times the domestic energy use

has been adopted.

There appears to be a wide efficiency range, and there
is an Australian Standard, so there may be scope for
MEPS or labelling. Perhaps more importantly, it may be
possible to promote evaporative cooling in reference to
refrigerative in some regions of Australia. It is ssumed
that a program is introduced in 2006, and energy
reductions below BAU reach about 66 GWh per annum

(domestic and commercial sector combined) by 2015.

By 201715
the reduction is
projected to reach
10.9 Mt CO2-€e
per annum.
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3 Outputs

3.1 Greenhouse impacts

The combined projected greenhouse gas impacts of all
programs covered in this study is illustrated in Figure 2.
It is estimated that the programs will reduce greenhouse
gas emissions by 81 Mt COz-e over the period
2000-2015. The impact of each measure builds up

over time as new products replace the existing stock,

FIGURE 2 Projected reduction in emissions, all programs covered
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so the earlier the date of implementation the greater
the impact during the Kyoto Protocol Commitment
Period. The average combined impact in each of the
5 years of the Commitment Period (2008-2012) is
projected to be about 7.2 Mt CO»-e reduction below
BAU. By 2015 the impact is projected to reach

10.9 Mt CO2-e per annum.

O Industrial equipment

O Electric motors
() Lighting
@ Commercial refrigeration

O Commercial air conditioners

O Household appliances

1999
1000
2001
1002
1003
'004
1005

FIGURE 3 Projected impacts of individual programs

00

@2 O
@ O
o O
- «

O Lamp standards

O Commerecial refrigeration program
(@) Ref MEPS 2004

() Ref&WH 2004

(@) Ballasts MEPS 2002

@ Enhanced labelling 2000

(@) Water heater MEPS 2004
O Air conditioners MEPS 2001
@ Air compressors MEPS 2005
@ Coordinated labelling 1999
(= Motors MEPS 2001

O Dist. transformer MEPS 2004
Q Air conditioners MEPS 2005
(= 9) Motors MEPS 2005

(=) Packaged boilers MEPS 2005
O Evaporative MEPS 2006 commercial
@ Evaporative MEPS 2006 domestic

201
2012
2013
2014
2015




Vit CO,-e reduction per annum

PROJECTED AND COMBINED IMPACTS FROM AN EXTENDED AND ENHANCED PROGRAM

Figure 3 illustrates the impact of each program
individually. Of the measures yet to be implemented,
the largest impacts are projected to come from lamp
efficacy standards, the commercial refrigeration
program, refrigerator MEPS 2004, ballast MEPS
2002, water heaters program 2004 and air

conditioner MEPS 2001.

The contribution of each product type to this reduction

is illustrated in Figure 4. Household appliances are

projected to contribute nearly 44% of the savings,

lighting over 19%, commercial refrigeration over

14%, air conditioners 11%, and motors nearly 7%.

Figure 5 presents the projected impacts according to
the stage of program development. Those categorised
as "Post-Prime Minister’s Statement — Estimated" are
still to be modelled in detail. The "Post-PM’s statement"
programs account for about 83% of the total projected
greenhouse reductions, indicating that the great

majority of the NAEEEP’s potential is still to be realised.

FIGURE 4 Share of projected emissions reductions 2000 to 2015
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FIGURE 5 Projected reduction in emissions by program category
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3.2 Costs and benefits

For those programs where complete modelling
has been carried out, it is possible to estimate not
only greenhouse impacts but also costs and benefits.

This group comprises:

N of the activities initiated before the Prime Minister’s

statement;

n All of the activities indicated in the Prime Minister’s

statement with firm start dates; and

= Two of the measures in the second tranche of
NAEEEC activities: electric motors MEPS 2004
and packaged air conditioner MEPS 2005

This group is projected to reduce greenhouse gas
emissions by 43.1 Mt CO2-e over the period 2000
to 2015 (out of the 81 Mt CO2-e for all programs
combined). The net present value (NPV) of the

TABLE 4 Estimated costs and henefits, selected programs

projected electricity savings is much higher than

the NPV of the increases in product purchase price
and the NPV of program administration costs, so the
benefit/cost ratio for these programs combined is 3.5
at a discount rate of 0%, 2.9 at 5% and 2.4 and 10%
(see Table 4).

On this basis, the cost of the greenhouse gas
savings is projected to be negative: — $31 per tonne

at 10% discount rate.

The inclusion of a monetary value for greenhouse

gas emissions would of course increase the cost-
effectiveness of all greenhouse gas reduction programs,
although it would not effect the differences in cost per
tonne avoided between programs. This is illustrated

in Figure 6. Figure 7 shows the contribution of each
product class to the combined monetary benefits

of this group of programs.

0% discount rate 5% discount rate 10% discount rate
Energy Purchase Benefit Energy Purchase Benefit Energy Purchase | Benefit
cost saved | price increase /Cost | costsaved | price increase /Cost | costsaved | price increase /Cost
ASM ASM Ratio ASM ASM Ratio ASM ASM Ratio
Motors BAU MEPS 05 981 274 36 441 178 25 228 123 19
Air Conds BAU MEPS 05 1,356 86 15.8 812 58 13.9 515 ] 125
Ballasts BAU MEPS 01 1,281 483 2.1 693 291 24 397 186 21
Appliances | BAU MEPS 99 4527 1,481 31 241 902 24 1134 584 19
All products modelled in detail 8,145 2,323 35 4,087 1428 29 2,275 935 24
Total CO2-e saved, 2000-2015 $ cost/tonne saved $ cost/tonne saved $ cost/tonne saved
43.1Million tonnes -$135 -$62 - 831
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FIGURE 6 Influence of CO5-e values on benefit/cost ratios

FIGURE 7 Contribution to total net cost savings, products purchased 2000 to 2015
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